...learning through involvement

learn, they must enact for themselves verbs that permeate the
mathematics curriculum: "examine," "represent," "trans-
form," "solve," "apply," "prove," "communicate." This hap-
pens most readily when students work in groups, engage
in discussion, make presentations, and in other ways take
charge of their own learning.

All students engage in a great deal of invention as they
learn mathematics; they impose their own interpretation on
what is presented to create a theory that makes sense to them.
Students do not learn simply a subset of what they have been
shown. Instead, they use new information to modify their
prior beliefs. As a consequence, each student's knowledge of
mathematics is uniquely personal.

S

tudents retain best the mathematics that
they learn by processes of internal construction
and experience.

Evidence that students construct a hierarchy of under-
standing through processes of assimilation and accommo-
dation with prior belief is not new; hints can be found in
the work of Piaget over fifty years ago. Insights from con-
temporary cognitive science help confirm these earlier ob-
servations by establishing a theoretical framework based on
evidence from many fields of study.

Engaging Students

No teaching can be effective if it does not respond to stu-
dents' prior ideas. Teachers need to listen as much as they
need to speak. They need to resist the temptation to con-
trol classroom ideas so that students can gain a sense of
ownership over what they are learning. Doing this requires
genuine give-and-take in the mathematics classroom, both
among students and between students and teachers. The

Myth:    Students learn by remem-
bering what they are taught.

Reality: Students construct mean-
ing as they learn mathematics.
They use what they are taught to
modify their prior beliefs and be-
havior, not simply to record and
store what they are told. It is stu-
dents' acts of construction and
invention that build their math-
ematical power and enable them
to solve problems they have never
seen before.
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